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Ha aBTopeQepar AI4ccepraIIaLI Ilanulrona Enreulrg Koucraurllroeliva <@opullpon a1ne 14

B3ar4MOCBr3b Crpyrcrypuo-Qa:oBr,rx xapaKrep vc'ttlK u cBofic.re (tyrxquoualrur,x KepaMt:lK nprz
I4cKpoBoM nrIa3MeHHoM cIleKaHI4I4), flpe4craueunoi.i Ha covcKaHr.ie yveHoft crenenu AoKropa
TexHr4qecKr4x HayK IIo cleqrraJlbHocr\4 2.6.11 . - Marepr.ralone4eHr,t e (rexuuvecr<ze uayrrz).

Peuenue coBpeMeH'6rx rex'rzqecKrzx npo6rerrl uacro rpe6yer paspa6orrz nonrx
Qyur<qr'roua,rrurrx MarepLiailoB, o6ra4aroqnx yHr4 Ka-rrbH6rMr4 sKsnnyaraquoHHbrMI.r cBoucrBaMr4. B
sroM prAy oco60e nunrvraHr{e yAoJrrercr KepaMr4rrecKliM MaroprranaM, :a3ren lA LI3 KOTOp6D(
Koropble AOJI)I(H61 coorBercrBoBarb BbrcoKt4M rpe6onannru gl(cnnyararllroHnoro ravecraa. [:u
pelneHl4.s 9TI{x 3aAaq ueo6xo4uuo paspa6orarl Synnqraonalrur're Mareprzanlr c 3aAagHbrMrr
crpyrrypno-QaeoBEIMI-I xapaKrepLIcrI.Ir(aMII ri rexHonorfiqecr(fie npr4eMbr $opr,,gtponanzx usAenur4
Ha I'IX ocHoBe. B qactlocru rexHo-[orut IzcKpoBoro fina3Merruoro crreKaH\4r (I4|IC) noporur<on no4
AaBJreHr4eM, Ir'ronet 6r'rrr 14crloJrb3oBaHa /lnq pefyrlipoBana.r cpu:aro-xulruqecKl.Ix xapaKl.cprlorrrK
SyHrqzona:nHux r(epaMriK. creranue npr.r Bo/rrir K KoHoonr.rAaqrru roporr(oB6rx crzcreM B
HepaBHoBecHLrx yclroBrlrx pa3ofpeBa 3a cqer r4MuynbcHoro 3ner(TpuqecKofo rora. llpz s,rov
npoqecc I4fIC pealrz:yrorcr tlpra BLrcor(r{x cKopocrsx pa3olpeBa u oxra)KAeHLrA, conpotsoxAaercs
aKTrzBHOfr aroirasofi gu$Qy:uei, o6leusrru MaccoDepeHocoM u 4e$opivraquouHbrMr4 npoqeccaMz
a rnepAoff sase. llo:ryuenubre MarepriaJrLr 3a crier cuHeprasMa cnoilcrs KoMnoHeHToB,
orKpbrBaror Bo3Mo)nHocrrr aJI' co3raHtir uzgenui,r c HoBbrM ypoBHeM syUXquouarsnrx rz

MEXAHI4qECKI4X CBOVCTB.

Cla6srna MecroM B eroft xonqenqnrr qBJrfl.ercl

6onnutoto I(orl4qecrBa Heopl.aHaqecKlzx cucreM,

HelocraroqHocr6 cBeAeHLIE o cBofrcrBax nnt
qTo otpaHl4r{r.IBaeT rrlnpoKoe IpaKTLIqecKoe

npIzMeHeHIZe,4aHHOIZ TeXHOIO|TZI4.

B css:14 c 3TxM AI4cceprauItoHI'IM pa6ora E.I(. flal-srHoea, rocBrrrleHuair r.r cc;renoBaHr4ro
3aKoHoMepllocrelz 14 MexaHLI3MoB KoHcoJII4Aauua ArrcnepcHbrx MareprzaJroB B ycnoBr4sx LI1IC, a
TAKI(E IOIYIIEHIiIO HOBLIX HAYIIHbIX AAHHbIX A BNVAI.LII4 PEI(I,iMOts NPOqECCA HA CTPYKIYPHO-

$a:onue 
''peBpan]eHnr, 

xapar(Tepr,rcrt4 Ku rz cnoi.ic'ra $opvrnpyevux $yHnquoua6uux KepaMr.rK r{
rrcAen fr, Ha v x ocuoBe, .rnn_{erc.r neo6xorzaaoti fi aKrya,rrHoli.

B pa6ore B K llanr,rHosa BlepBrre r.rcclreAoBarro BJrr4rHrie reMneparypbr l4c*poBoro
nna3MerlHolo crel(aHl]t Ha KIzHeTLIKy KoHconu,qaur4r4 cuHTerliqecKllx qeojrliroB NaX, NaA, Nay,
MafHrrrHofo H03ea']a, a4cop6q'onno Hacr,qelrHr,rx rle3rzeM, rz pearquonuofi cvecv Srco:, Tioz, e
TOM rIr'rore B cocraBe c AonaHTaMr4 Y3* U zr4*.Ilprz srolr r4ccne,qoBarrbr cocraB, crpyKrypa a
$usr'ino-lrexa:rurrecKrze xapaxrepr4crri*r4 Sopulipyrorqeftcx naunepa,rono4o6nofi nepanar,nrz.

Blepnrre ycranoBreHbl 3axouoMepuocrI{ Saeoo6pa-:osa.nrzr B cocraBe KepaMuKri rra ocrroBe
lonnyqliTa' nonyqaeMou B XO.qe ITOHCOJI'ZI!.0,Iry7II cLIH'rcTmqeCKI4X aJIIoMOCIZJIIZKaTOB! 14.114TAHATA
crpoHrlt'\{ crpyKTypbr rrepoBcKrzra, $opl,rrapyelroro upr.i rnep40$a:HoM cr4HTe3e KOMIOHeHTOB
peaKUI4oHHoIi cMecu, a TaKxe rpr.r AonripoBaxr{}i ricxoAHbx ciraeceil rr,rarnrlrnofi Ao6agr(or1 u
KoMnoHeHTaMrr, MoAeJrr4 pyroqr4Mr4 IIpo,4yKrbr pacrraaa paAr.iorryKnrrloB.

3lccnepulteura,rbHo ottpeaeneHa Bblcor(tuI fnAponarlirrecKarr crofixoc6 KepaMHK Ha ocgoBe
nonnyql'ira (Rcs: 10-i-10-8 rlcw2' cy'r), Ttrragara clpoHur4r crpyr(rypLr repoBcKura fRs,' = 10's-10-6 rlct,z'cyr) ,n r]x KoMrro3r4ToB, corepx(aqax ao 26,1 vac.o% qe:lrx u ro 32,59 uac.o% crpouqzx
(foCT P 50926-96) Ant orBepxAeHnl,Ix BAO, VcraHounen MexaHr43M Blnqenarrr4BaHrrs rzoHoB
rle3Hr r4 crpoHrlr{r, Koropr,rt xapaKrepr.i3ye'r'cq nper.rMyrlecrBeuno 4u+Qyszeit 4aaurrx rzoHoB c
floBepxHocrr.r KepaMr.tKr4 6e: pa:pyruenl.rq ee crpyKryprr, npr4 narzsrztra,rr,norl uy6zse ux



AaSOy3IrIz I43 o66eMa K IloBepxuocrlz KepaMr.rrs4, a raKxc [pr4 Mr]HrzMarr,HoM rrpoHt4 KHoBeHv r.r

pacrBopa B ee o6r,elr.
B pa6ore E.K. llanrlnosa gKcrrepl4 MeHTaJrr,Ho rroKa3auo rrperiMyrqecrBo rrcr(poBoro

nJIa3MeHHOfO CneKaHI'I{ nepeA TpaAI.IIIHOHHbrMr.r MeroAaMr4 xonolHoto [peccoBaHHr 14 orreKaHl4t,
Mr'rKpoBonHoBoro crreKaHLrr, foprqefo rpeccoBaHr.r{, I(oropoe o6ecneqasaer oft$enrrznnoe
flonyqeHr]g orHocr4reJrsHo nrornofi, Mexaur.rqecxr4 npovuori, 6es4eser<ruofi r.r MoHorurHoii
I(epaMI4KrZ Ha OCHOBe nonryqura c srrcoKoil rr4Aponr.irrzqecKofi crofir<ocrrro BAo.

Paspa6oran cuoco6 nsroron:reHl4t onblTHhrx uzaeriuit Htr4Z sarprrroro r4 orKpbrrofo r1rna c
IIpI'iMeHeHI4eM I4IIC. Bnepnsre orII caH6I $l.isuxo-xarrauvecxr.re ocnoB6r Kogoo;rrrnarrgr.r
aJrroMocrr,Tl4r(arr.roii ulfixrbr, a4cop6quonuo uacr,lrqeuHofi rle3]reM B cocraBe c cscl, a raxxre
peaKIII'IoHHon rrrrxrbl, colep)naqeI)i crpoHqlrfi n o6bel4e repMerr4qr{oro craJr6Hofo roHrefiriepa u
APMI,IPYIOIIIEN MATPIiIIbI II3 TI,ITAHOBOIO CI]'IABA, C IIONYqEHI,IEM KEPAMIZK HA OCHOBE NONNYUI]TA Ii
TUTAHaTA CTpoHIlI4,I CTpyKTyp6I flepoBcKl.rra ts KaqecrBe ar(TI.IBHbrx 3oH B KOHCTpyKqIZTx /{aHHbrx
I4CTOqH14KOB.

tr{ccle4onaur'l $z:urco-xzultuecKlte 3aKor{oMepnocru $opnauponauz.s @fM cJrorrcroro rrrrra, B
TOM rrr4ore c npo$rz:reu ro[arKr4 rasoTyp6uunoro ABr4rdrerrfl, Ha ocHoBe Sic-nepauzr<u,
BblcoKoJlerupoBaHHofi crarli X18H15 unli )Kaponpor{Horo crrJraBa (XC6y-BI4), rro rexHono 4rr
zfIC c acno*soBarrreM Mera'r-[r]qecKoro cB.s3yro rero Ti-Ag glr rovnencaqzu TKJIp.

YcrauosreHo Blrrd{Hr4e reMrreparypo nouuNa:oqeii cuexarorqefi 4o6anrz (0,r-0,4 wac.%) LiF
Ha rrpoUecc I{oHcoJIIlAaII}ru noporura TazOs B ycnoBr4rx tr{llC, racnolssonauue xoropoii rro3BoJrrer
sopvrponarr r(epaMrzKy nrrconoft ornocuremsofi nJrorHocrr4 (> 9g,3 %) r.r MHKporBepAo cru 465
HV nprz 6oree Hrzsnofi reMneparype (1000 'c) no cpaBHeHr4ro co cneKaHr.reM 6es go6anru (1200
"c). Pa-:pa6orau croco6 u r43roroBJreH onrrrurli o6pa:er1 paArzo3aurrrruoro r4sAen11r.4r.s ra3 Ha
ocHose TazOs c HaHeceIlHhIM nolunaep-6uocoBMec'rr{Mr,rM lor(pbtrueM c [pr4MeHeHrreM tr4flC ans
MeluqliHcxotl rlusuqecxoii rlparTrixrz.

llrccepraquounax pa6o.ra Ilanusona E.K. flBlrrrercfl $yu4anaenra:rrHrrna HayrrHrrM
r1cc.[eAoBaHr'reM. llo 'reve ony6rzxonansr: 41 uayuaat pa60ra, nxllov aq 20 crar..'h s
PEIIEH3IIPYEMI,IX HAYI{HbIX ],73AAIlMflX, PEKOMEHAODAHHLIX BAK; 3 INABLI B UOHOTPASU,TX; 10
crareri B rpy,4a"r rou$epenqnfi; no:ryreuo 8 nareHros p(D.

3aMe.raxzs.

1. Errro 6r,r )r(eJrarenbHo 6oree no4po6uo onricarb ycra'oBKy Anr nonyreHr4{ o6pa:qon no
TexHoJroruli rrcKpoBofo rrra3MeHHOfO Cner(arr4r (tr4llC) nopour<oB IIOA AaBneHr.reM, ocHoBHLre
IlapaMerpbr lueifuu QopnroBaHr.rr: AaBreHria n cfopuax, TeM[eparyp6r, ToKr{, HalrprxeHrzr,
vacrortr o6pa6orKli, ycroBr4s floAroroBr(a o6pa:qon, uarepuan Sopu.
2' xenateml{o yKa3arL rrapaMerpbl noAro'roBr(z o6pasqoe cI4I{TerHqecKI4x qeoluron NaX,
NaA, NaY, MafHrzr'oro Ho3eaHa, a4cop6qrnon'o 

'acbruleH'hrx 
rle3r.ieM, nepeA npoqe4ypoit hliC;

KaKlro AonIo cocraBrfer lropo3Hocrb B rIoJIytleHIlLIX MarepHaJrax. floveuy LIMeHHo grl4 ugonr{Tr,I
6rnz eu6paur,t 4m perlreutr-a 3a,4aq r(oHcoJIl{Iaquu [oporxKoB c qe3IreM,

B qerou, a'ropedepar E.K. llarlr'ona aaer HarrsAHoe flpeAcraB.]reHrze o Ar4ccepra{vr4 Kar{
uaymoti pa6ore, oral larorqeficx y6e4ltrelrnoil rorlrrcoft rroorpoeHr.rs rz r43JroxeHr4r pe3yJrbraroB.
IIo csoeii a*Tya'r'Hocrrz, nayvnofi HoBH3He, npar<.ruvecroit 3HaqrrMocrr,, o6reuy a
AOCTOBepHOCT\4 nonyqeHHbD{ AaHHr,IX, noJrHore ux aHaJfi73A Z O60CnosaHgocrlz _86rB0A08,



Av ccepraul4oHHal pa5ora ((DopMlipoBaHLie 14 83al.iMocBrr3r, crpyKTypHo-Sa3oBbrx xapaKTepr4crrzK r.I

csoficrn $ynxqzona,rlnstx KepaMIzK rtpu I4cnpoBoM nJra3MeFrHoM cneKaHrrr{>) npe4cran:reunofi ua
coucKarl4e y'reHori crelleHl{ .4oKTopa rexHl4qeclo4x HayK rro cleqr.raJTLHocrH 2.6.17. ,
Marepuarone4euue (Texulruecrue nayxu), npe/IcraBnrer co6ojl 3aBeprueHHoe HayqHoe
I{CCJIeAOBaHI4e Il IIOJTHOCTB}O OTBeqaer rpe6onauzna, [pe,q6tBnseMb]M K AriccepralllIrM Ha
coIIcKaH e yveuotl creuer-ru AoKTopa nayr<. Aulop pa6oru - flanbrHos EsreHzil Koncrasruson1rq
3ac'lly)IslBaer npucy)I(AeHvt ftefioi creneHn ,ILo( ropa rexHrzqecKr.rx rlayK Iro cnellr4anbHocrr4
2.6.17 . - Marepuarone4eur,re (rexnuuecrcue uayxu).

3anegyroquii
Ila6oparopliefi cop6qr.r ouutrx rpoqeccoB
un. M.M. ly6uuuwa
@e4epalsuoro rocyAapcrBeHHoro 6ro4n<eruoro
yqper(.4gHr.ir uayru tr4ncrrzryra $usnvecxoit xr.iMr-rlr 14

oneKrpoxrzMr.ir4 zrvr. A.H. @pyurzua Pocczitcr<ofi
axaAeMr.rrl HayK (I4OX3 PAH),

4orrop $usrzro-MareMarI4rrecKIlx HayK

1 19071 Mocrsa, Pocczx, Jlenusclorit npocrer(r 37, c'rp. 4.

Ter. +7(495)9s2,5681

e - marl : fo m ki n a a @m a i L r u
(Degepamuoe rocyAapcrBerItroe 6rc4x<eruoe yqpex/Ienr4e HayKu
gner(Tpoxr4Mr4rz unr. A.Il. @pynarl.rua Poccuircxoir. arage*tuu uayx
3ane4yroquii Jla6opa.ropueti ;

CneqzalrHocrl 1.4.4-(Dus[qecx as xrrMtt.

llolnucr (Dolrr<lrHa AHarorus Arerceesv.ra <3areprro>:

3avecrurelt 4vrpeKropa I4@X3 PAH
no nayvuofi pa6ore

KAHAI4TAT XIiMI4I{CCKI4X IIAYK

@our<v u
Anaro:rzit Alerceewrq

tr4ucrnry r dx.isuuecr<o i xv irnru
(r{ox3 PAH);
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